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ABSTRACT 



In an impedance matching circuit used in a transmitter 
circuit, an occurrence of a reflection wave in an antenna is 
suppressed. The impedance matching circuit in a transmitter 
circuit includes a modulating circuit for modulating an input 
signal to output a modulation signal, a power amplifying 
circuit for power-amplifying the modulation signal, an 
antenna for outputting the signal power-amplified by the 
power amplifying circuit, a demodulating circuit for 
demodulating the signal power-amplified by the power 
amplifying circuit to output a demodulation signal, a band- 
outside -component detecting circuit for detecting a band- 
outside-component of the demodulation signal, a control 
circuit for outputting a control signal based upon the signal 
derived from the band-outside-component detecting circuit, 
and an impedance matching circuit for matching an input 
impedance of the antenna with an impedance of the power 
amplifying circuit by changing an impedance of the imped- 
ance matching circuit based upon the control signal. 

20 Claims, 7 Drawing Sheets 
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IMPEDANCE MATCHING CIRCUIT IN so that this AM signal could not be power-amplified in the 

TRANSMITTER CIRCUIT AND CONTROL linear region. When the AM signal is power-amplified by the 

METHOD THEREOF power amplifying circuit in the nonlinear region, the result- 
ant signal could not be correctly demodulated at the trans- 

BACKGROUND OF THE INVENTION 5 mission counter party. 

Furthermore, this detecting circuit has such a problem that 

The present invention generally relates to an impedance smcc the gain of the power amplifier is reduced so as to 

matching circuit and a control method thereof. More lower the power of the reflection waves, the input signal 

specifically, the present invention is directed to an imped- CO uld not be continuously power-amplified by the power 

ance matching circuit containing a power amplifying circuit 1Q amplifier at a constant gain, 

for amplifying a modulation signal in a linear manner, and SUMMARY OF THE INVENTION 

also to a method for controlling this impedance matching oUMMAKY Uh 1Mb UN vlin uujn 

circuit. An object of the present invention is to provide an 

Conventionally, this sort of impedance matching circuit is impedance matching circuit in a transmitter circuit for 

applied to a transmitter circuit for transmitting a transmit 15 suppressing an occurrence of a reflection wave at an 

signal. This transmitter circuit includes a modulating circuit antenna > and also a method for controlling the impedance 

for modulating an input signal to output a modulation signal, matching circuit. 

a power amplifying circuit for power-amplifying this modu- Another object of the present invention is to provide a 

lation signal in a linear manner to output a power-amplified control apparatus for providing an impedance matching 

modulation signal, and an antenna for transmitting this 20 circuit between a power amplifying circuit and an antenna, 

power-amplified modulation signal. a * d an oul P ut impedance of the power amplifying circuit is 

r.u * . a 4 #u matched with an input impedance of the antenna, and also to 

The input impedance of the antenna connected to the , r u : [. e 

power amplifying circuit would be varied due to distur- P ro J lde ^control method thereof. 

bances such as a change in ambient temperatures, an aging To thieve the above-describe objects, a control 

change, or direct touch of a human body to the antenna. As 25 a PP aratus j accordin S to * e P rese * mventl0D > 15 comprised 

a result, electromagnetic waves (transmit signals) would be of: a modulating circuit for modulating an input signal to 

reflected at the input terminal of the antenna and then the output a moohilation signal; a power amplifying circuit or 

reflection waves would be input to the power amplifying power-amplifying the modulation signal; an antenna for 

circuit. When high power reflection waves are input to the outputtag the signal power-amplified by foe power > ampk- 

power amplifying circuit, there are some risks that this 30 circuit; a democfolating circuit for demodulating the 

power amplifying circuit would be electrically destroyed. sl S nal power-amplified by the power amplifying circuit to 

r r ' & j • output a demodulation signal; a band-outside-component 

To solve this problem, one solution has been proposed in, detecting circuit for dete cting a band-outside-component of 

for instance, Japanese Uid-open Patent Application No. ±& demodulation signal; a control circuit for outputting a 

60-145712 opened in 1985 as the control signal detecting contro] sigQal M upon ^ gignal &om ^ 

circuit for protecting the power amplifier. band-outside-component detecting circuit; and an imped- 

In this detecting circuit, the traveling wave and the ance ma tching circuit for matching an input impedance of 
reflection wave of the power-amplified modulation signal is tne anten na with an impedance of the power amplifying 
sensed by the directional coupler provided between the circuit by changing an impedance of the impedance match- 
power amplifier and the antenna. Then, the sensed traveling ^ mg gu - cu [ t based upon the control signal, 
wave and reflection wave are detected by the respective MsQ ^ {n Qrder t0 achieve tne above -described objects, a 
detectors. Thus, two sets of power of the detected signals are contfol method of the present invention has a method for 
compared with each other by the DC amplifier, so that the modu i at ing an input signal by a modulating circuit, a method 
power ratio between them is outputted. The power ratio is for p 0We r-amplifying the modulated signal by a power 
inputted into the level adjusting unit and then, the gain of the ^ amp]ifying c i rcu it, and a method for transmitting the power- 
power amplifier is so controlled as to be decreased when the amplified signal. This control method is comprised of the 
ratio of the reflection wave's power value to the traveling s(eps of . demodulating me power-amplified signal; detecting 
wave's power value is larger than a preselected value. When a ba nd-outside-component of the demodulated signal; out- 
the power value of the reflection wave is larger than this puUing a CQntro] gignal based upon the detected band . 
preselected value, since it is so controlled that the gain of the ^ outs id e -component; and matching an input impedance of the 
power amplifier is lowered, the power value of the reflection anten na with an impedance of the power amplifying circuit 
wave is also reduced, so that the electrical destruction of this by changing an impedance based upon said control signal, 
power amplifier may be prevented. {n such an arrangement> ^ thc casc that thc reflection 

However, although this detecting circuit may lower the wave happens to occur in the antenna, if the power ampli- 
gain of the power amplifier when the ratio of the reflection 55 fying circuit powe r-ampKfies the modulation signal in the 
wave's power value to the traveling wave's power value is nonlinear region, then the band-outside-component detect- 
larger than a preselected value to thereby reduce the power ing cuxu i t detects the broadened band-outside component of 
value of the reflection wave, this detecting circuit can not me s i gna i demodulated in the demodulating circuit. Since 
suppress occurrences of the reflection waves per se. tne contr ol circuit controls the impedance matching circuit 

Even if the power value of the reflection wave is low and 60 in such a manner that the input impedance of the antenna is 

this reflection wave is input to the power amplifying circuit matched with the output impedance of the power amplifying 

for long time, this power amplifying circuit would be circuit based upon the detected broadened band -outside 

electrically destroyed. component, it is possible to suppress the occurrence of the 

In such a case that the linear power amplification by the reflection wave at the antenna, 
power amplifying circuit is required, for instance, in the case 65 Accordingly, the power amplifying circuit can power- 
that the AM (amplitude-modulated) signal is power- amplify the modulation signal within the linear region at a 
amplified, the reflection wave is inputted from the antenna, constant gain without being electrically destroyed. 
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BRIEF DESCRIPTION OF THE DRAWINGS supplied from the directional coupling circuit 5, and a coil 

, , . , 81 whose one end is connected to the terminal 85. Another 

These and other objects, features and advantages of the tenninal g? ^ connected t0 the other end of this mn 81, and 
invention will become more fully apparent from the follow- ^ ^ { entcred from me amplifying circuit 2 via 

ing detailed description taken in conjunction with the 5 the directional coupling circuit 5 into this impedance con- 
accompanying drawings, m which: verting circuit g ^ outputted via this lcrm inal 87 to the 

FIG. 1 is a functional block diagram for representing an antenna 3. 
example of a transmitter circuit; A capac j tor «2 and a variable capacitance diode 83 are 

FIG. 2 is a circuit diagram of an impedance converting series-con nected betw een the ground and a j unction point 

circuit shown in FIG. 1; io between tfi^co*il' sr 81/'hd the terminal 87. Ai?oTI5e7^iF84ns/ 

FIG. 3 is a circuit diagram of a power comparing circuit connected~between another junction poinf Between the 
shown in FIG. 1; capacitor 82 and the variable capacitance diode 83, and 

FIG. 4 is a graphic representation for showing a frequency another terminal 86 into which the control signal is inputted, 
characteristic of a demodulation signal and a filter charac- ^In sudwm^imp^ since the 

teristic of a band-pass filter when no distortion occurs; 15 variable capacitance dioj3e783) is^ellmft^ 1?^ 

FIG. 5 is a graphic representation for showing a frequency Y^^the capacitance is yariedHh-re^n^to^he voltage 
characteristic of a demodulation signal and a filter charac ^^J™ 1 ^?^ ^.^jS^^^^ 

teristic of a band-pass filter when distortion occurs; ^P^ 11 ^^^^ 1 ^^ 

m „ , . • c meseombinWimpedanceof the capacitor 82 and the variable? 

FIG. 6 is a graphic representation for showing a frequency 2 o c ^ei^PdiSar837? ~ " ~ " ^ -* 

characteristic of a demodulation signal and a filter charac- (? ^ — .__ . - 

teristic of a band-pass filter when a power value of a •? i^rnal circuit of the power comparing cucuit 7 

power-amplified demodulation signal is small and low dis- ^ D0W be desenbed with reference to FIG. 3. 

tortion occurs- and In FIG- 3 > the P ower comparing circuit 7 includes a peak 

FIG. 7 is a functional block diagram for indicating an 25 ho | d f cuit ™ a ° d a c°M° r 72. 
example of a transmitter circuit containing an impedance . Ia ^ peak bold circuit 71 a terminal 701 into which the 
matching circuit according to another embodiment of the sl S nal de " ved from the band-pass filter 6 is inputted is 
present invention. connected to a positive (+) polarity terminal of an opera- 

tional amplifier 702. An output from this operational ampli- 

DETAILED DESCRIPTION OF THE 30 fier 702 is fed back to a negative (-) polarity terminal thereof 
PREFERRED EMBODIMENTS and connected to a positive polarity terminal of a diode 703. 

A negative polarity terminal of the diode 703 is connected to 

In FIG. 1, a transmitter circuit includes a modulating a positive polarity terminal of another operational amplifier 
circuit 1, a power amplifying circuit 2, an impedance 708 A capac itor 706 and a resistor 707 are parallel- 
matching circuit 12, and an antenna 3. ^ connected between the ground and a junction point between 

The modulating circuit 1 outputs a modulation signal the negative polarity terminal of the diode 703 and the 
produced by modulating a local signal with a baseband positive polarity terminal of the operational amplifier 708. A 
signal to the power amplifying circuit 2. The power ampli- switch 705 and a resistor 704 are series-connected to a 
fying circuit 2 power-amplifies the modulation signal junction point between the negative polarity terminal of the 

derived from the modulating circuit to output the power- 4Q diode 703 and the capacitor 706, and this resistor 704 is 
amplified signal. A directional coupling circuit 5 detects a grounded. The output of the operational amplifier circuit 708 
traveling wave of the power- amplified signal derived from is fed back to the negative polarity terminal thereof, and also 
the power amplifying circuit 2. The impedance converting is entered into the positive polarity terminal of the compara- 
circuit 8 changes an impedance based upon a control signal tor 72. 

derived from a power comparing circuit 7. The antenna 3 45 r n tne comparator 72, a predetermined threshold value 
transmits the entered power-amplified signal through the s j gna j derived from a terminal 711 is inputted into the 
directional coupling circuit 5 and the impedance converting positive polarity terminal thereof. Then, the signal supplied 
circuit 8. f rom the peak hold circuit 71 is entered into the negative 

A frequency mixing circuit 4 demodulates the traveling polarity terminal of the comparator 72. The comparator 72 

wave derived from the directional coupling circuit 5 by the 50 compares/calculates the power values of both input signals 
local signal to obtain a demodulation signal which will be with each other, and outputs the control signal to a terminal 
outputted. A band-pass filter 6 filters the demodulation 710. 

signal to s upply a filtered signal to a p ower comparin g [ n sucn a power comparing circuit 7, the maximum value 

circuit 7. jfoeTp bwef /compaf ing^^ of the filtered signal from the band-pass filter 6 is detected 

yalu^^U^mt^ 55 by the peak hold circuit 71 and then is outputted to the 
aSpower*v^u^ comparator 72. The comparator 72 inputs therein the signal 

sigS&Whennhe-poW derived (maximum value) from the peak hold circuit and the thresh- 

fiom-the band-pass filter 6 is higher than the p ower valu e 0 ld value signal. When the power value indicative of the 
representative of t he threshold v alue si gnal, £ri b^pow eg signal derived from the peak hold circuit 71 is larger than the 

cpmpari nlf^fcuirT^ 60 power value representative of the threshold value signal, this 
^M-»-^o c _ a.cc^^^ -ihs* comparator 72 outputs to the impedance converting circuit 

8, such a control signal indicative of a power value corre- 

spending to a difference between the power values indica- 

-RefeTKngnow to FIG. 2, aiTinfernal circuit of the imped- tive of both these signals, 

ance converting circuit 8 will be explained. 6 5 It should be noted that the resistor 707 is employed so as 
In FIG. 2, the impedance converting circuit 8 is con- to determine a discharge time constant of the peak hold 
structed of a terminal 85 for inputting therein a signal circuit 71. Also, the switch 705 and the resistor 704 consti- 
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tute a quick discharging path. That is, when the amplification When the band -pass filter 6 outputs the signal component 

factor of the power amplifying circuit 7 is varied in a of such a region as indicated by an inclined line, the power 

stepwise manner, if the peak hold circuit 71 holds such a comparing circuit 7 detects that the power value of the 

power maximum value of a signal produced based upon the output signal from this band-pass filter 6 is larger than the 

signal outputted from the power amplifying circuit 7 by the 5 power value indicative of a predetermined threshold value, 

previous amplification factor, then this peak hold circuit 71 and thus outputs a control signal representative of a voltage 

outputs the control signal indicative of the erroneous voltage value equal to a difference between the power values of both 

value. Therefore, this quick discharging path may prevent these signals. 

the output of this erroneous control signal. Again^re ferring back to FIG. 1, ^^rPlr^pwer^com 7 

Subsequently, o p^^tiom ^of^th^transmireircuit repre? 10 p^aring^ircSit 7 outputs the cbntrol'sigtelf tKiS^fitro^signa^ 

se*nteiriff1 7 IG;'T w^ is*vaTie3^ih such - a manner tHat~tfie~"impedance of~the 

4n-FlGrl7when the local signal is modulated based on the iirij^airce^cQ nve^ ma y matcrTthe ^butpute- 

baseband transmit signal by the modulating circuit 1, the impedancff'ofthe power amplifying circuit 2 with thPinput 

modulation signal is inputted into the power amplifying impedance of the antenna 37^^aTeorise M quence, thTpfodut- 

circuit 2. This modulation signal is power-amplified by the 15 tion^f theyefl ec^ 

power ampli fying circuit 2 , and then j l ^ffi w ^^ it is^pffiSifli^ 

sipal^is"outputtg3 to the jirectiona l co^in^ircuit^lfe? electric^U^Bemg' des troyed. Then, subseq uentlg^the-power 

pWer= a1^ ifi^gig ^ ris^itputre d via , the | d i| ^ibTO^co u^7 amplifyirg^ci rcuit 2 c an power-amplify the modulation 

pUn^^irc uifo circuit 8 to the sjgnlfl*inPthe line ar region^ 

anteVS"? 3/ jjSfi^i^^jj^^ 20 Mn-^the^case that the amplification factor of the power 

brali'eh'ed^tiu^^^ circuit 5 to the fre- amplifying circuit 2 is small and also the power value of the 

quen&yJm1xi3^cifcffir4.^ signal derived from the power amplifying circuit 2 is small, 

t^On-the^btheT"rfand, tti^re flection waves produced in* even when the modulation signal is power-amplified in the 

r es^^g no^ chang^ nonlinear region so that this modulation signal is distorted 



3^willlt?!jl5fl?^ 8 and 25 and thus the component outside the frequency band of the 
ftfie^freehbh'al coupling ^ demodulation signal is greatly broadened, since the power 
Leircuit*2Tks~a i result, the power amplifying circuit 2 can no value of the signal filtered from the band-pass filter 6 is 
longer "power-amplify the modulation signal within the small, the power comparing circuit 7 cannot detect the 
linear region. Accordingly, since the power amplifying cir- broadened component outside the frequency band of the 
cuit 2 power-amplifies the modulation signal in the nonlin- 30 demodulation signal. Accordingly, even when the reflection 
ear region, the spurious component is produced in the signal wave is produced in the antenna 3, the impedance converting 
from the power amplifying circuit 2, so that the signal would circuit 8 cannot match the impedance of the power ampli- 
be distorted. fying circuit 2 with the impedance of the antenna 3, so that 
When the distortion is produced, the frequency band the power amplifying circuit 2 would continuously power- 
component of the demodulation signal demodulated by the 35 amplify the modulation signal in the nonlinear region, 
frequency mixing circuit 4 is broadened. FIG. 6 indicates a frequency characteristic of the demodu- 
The broadened frequency band components of the lation signal and a filter characteristic diagram of the band- 
demodulation signals in one case when the demodulation pass filter when the distortion happens to occur in the case 
signal is distorted and in the other case when the demodu- that the amplification factor of the power amplifying circuit 
lation signal is not distorted will now be explained with is small 

reference to FIG. 4 and FIG. 5. In FIG. 6, since the spurious component is produced in the 

First, FIG. 4 represents a frequency characteristic of the signal derived from the power amplifying circuit 2, the 

demodulation signal when the modulation signal is power- signal component outside the frequency band of the 

amplified in the linear region, and a filter characteristic 45 demodulation signal is broadened. When the band-pass filter 

diagram of the band-pass filter under this condition. 6 outputs the signal component of the region denoted by the 

In FIG. 4, since the modulation signal has been power- inclined line, the power comparing circuit 7 detects that the 

amplified in the linear region, no spurious component is power value of the signal outputted from the band-pass filter 

produced in the power-amplified modulation signal. At this 6 is smaller than the power value indicative of a preselected 

time, no distortion occurs in the demodulation signal, and 50 threshold value, although the frequency band of the signal 

the signal component outside the frequency band thereof is outputted from the band-pass filter 6 is largely broadened, 

not broadened. since the power level of this signal is low. Then, the power 

When the band-pass filter 6 outputs the signal component comparing circuit 7 outputs no control signal, 

of such a region as indicated by an inclined line, the power As a means for solving the above-described inconvenient 

comparing circuit 7 detects that the power value of the 5S matter, another transmitter circuit containing an impedance 

output signal from this band-pass filter 6 is smaller than the matching circuit, according to another embodiment of the 

power value indicative of a preselected threshold value present invention, is represented in FIG, 7. 

signal, and outputs no control signal. In FIG. 7, according to another embodiment, an imped- 

Then, in FIG. 5, there are shown a frequency character- ance matching circuit 12 includes such a threshold value 

istic of the distorted modulation signal, and a filter charac- 00 generating circuit 9 for inputting therein the output from the 

teristic diagram thereof. directional coupling circuit 5 and for outputting a threshold 

In FIG. 5, since the modulation signal has been power- value signal to the power comparing circuit 7. 
amplified in the nonlinear region, the spurious component of The threshold value generating circuit 9 outputs to the 
the power- amplified modulation signal is produced. At this power comparing circuit 7, the threshold value signal indica- 
ting, the demodulation signal is distorted, and the signal 65 tive of such a power value proportional to the power value 
component outside the frequency range thereof is broad- of the traveling wave detected by the directional coupling 
ened. circuit 5. 
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It should be understood that the circuit arrangement other 
than this threshold value generating circuit 9, and also the 
operations thereof according to this embodiment are the 
same as those of the previously explained embodiment, the 
explanations thereof are omitted. 5 

In this embodiment, since the power value indicative of 
the threshold value signal is varied based upon the power 
value of the signal derived from the power amplifying 
circuit 2, even when the amplification factor of the power 
amplifying circuit 2 is low, the power comparing circuit 7 10 
can detect that the frequency band of the signal filtered from 
the bandpass filter 6 is greatly broadened, so that the input 
impedance of the antenna 3 can be matched with the output 
impedance of the power amplifying circuit 2. 

As previously described, in accordance with the present 
invention, since the broadened frequency band of the power- 
amplified signal is detected to thereby match the input 
impedance of the antenna with the output impedance of the 
power amplifying circuit, the occurrence of the reflection 
wave in the antenna can be suppressed. 

As a consequence, the power amplifying circuit can 20 
amplify the modulation signal within the linear region 
without being electrically destroyed. 

Obviously, numerous additional modifications and varia- 
tions of the present invention are possible in light of the 
above teachings. It is, therefore, to be understood that within 25 
the scope of the appended claims, the invention may be 
practiced otherwise than as specifically described herein. 

What is claimed is: 

1. An impedance matching circuit in a transmitter circuit, 
comprising: 30 

a modulator for modulating an input signal to output a 

modulation signal; 
a power amplifier for power-amplifying said modulation 

signal, 

an antenna for outputting the signal power-amplified by 35 
said power amplifier; 

a demodulator for demodulating the signal power- 
amplified by said power amplifier to output a demodu- 
lation signal; ^ 

a band-outside-component detector for detecting a band- 
outside-component of said demodulation signal, 

a controller for outputting a control signal based upon the 
signal derived from said band -outside-component 
detector; and 45 

an impedance matcher for matching an input impedance 
of said antenna with an impedance of said power 
amplifier by changing an impedance of said impedance 
matcher based upon said control signal. 

2. An impedance matching circuit as claimed in claim 1, 50 
wherein said demodulator includes; 

a signal detector for detecting a signal power- amplified by 
said power amplifier; and 

a frequency mixer for frequency-mixing the signal from 
said signal detector with a local signal employed when 55 
said modulator modulates said input signal. 

3. An impedance matching circuit as claimed in claim 2, 
wherein said signal detector comprises a directional cou- 
pling circuit. 

4. An impedance matching circuit according to claim 2, 60 
wherein said frequency-mixer mixes said signal power- 
amplified by said power amplifiers with said local signal, 
said local signal comprising a carrier signal of the 
frequency-mixer. 

5. An impedance matching circuit as claimed in claim 1, 65 
wherein said band-outside -component detector comprises a 
band-pass filter. 



6. An impedance matching circuit as claimed in claim 1, 
wherein said impedance matcher includes a variable capaci- 
tance diode whose capacitance diode is varied in response to 
said control signal. 

7. An impedance matching circuit as claimed in claim 1, 
wherein said signal power-amplified by said power amplifier 
comprises a forward signal of said modulation signal. 

8. An impedance matching circuit according to claim 1, 
wherein said signal power-amplified by said power amplifier 
is frequency-mixed with a local signal modulating input 
signal as a carrier signal. 

9. An impedance matching circuit in a transmitter circuit, 
comprising: 

a modulator for modulating an input signal to output a 

modulation signal; 
a power amplifier for power-amplifying said modulation 

signal; 

an antenna for outputting the signal power-amplified by 
said power amplifier; 

a demodulator for demodulating the signal power- 
amplified by said power amplifier to output a demodu- 
lation signal; 

a hand-outside -component detector for detecting a band- 
outside-component of said demodulation signal; 

a controller for outputting a control signal based upon the 
signal derived from said band-outside-component 
detector; and 

an impedance matcher for matching an input impedance 
of said antenna with an impedance of said power 
amplifier by changing an impedance of said impedance 
matcher based upon said control signal. 

wherein said controller compares a power output of the 
signal derived from said band-outside-component 
detector with a power value indicative of a predeter- 
mined threshold value signal, and outputs said control 
signal when the power value of the signal derived from 
said band-outside-component detector is larger than the 
power value indicative of said threshold value signal. 

10. An impedance matching circuit as claimed in claim 9, 
wherein said controller includes: 

a peak hold circuit for detecting a power value of the 
signal derived from said band-outside-component 
detector; and 

a comparator for comparing the power value of the signal 
derived value of the signal derived from said peak hold 
circuit with the power value indicated by said threshold 
value signal. 

U. An impedance matching circuit as claimed in claim 
10, wherein said impedance matcher includes: 

first operational amplifier circuit for inputting the signal 
derived from said band-outside -component detector 
into a positive polarity terminal thereof, and for nega- 
tively feeding back an output signal thereto; 

a diode for inputting the signal derived from said first 
operational amplifier circuit to a negative polarity ter- 
minal thereof; 

a time constant circuit connected to a positive polarity 

terminal of said diode; 
a resistor, one end of which is connected to the positive 

polarity terminal of said diode and the other end of 

which is connected to ground; and 
a second operational amplifier circuit for inputting the 

signal derived from the positive polarity terminal of 

said diode into a positive polarity terminal thereof, and 
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for negatively feeding back an output signal thereof to 
the comparator. 

12. An impedance matching circuit comprising: 

a modulator for modulating an input signal to output a 

modulation signal; 
a power amplifier for power-amplifying said modulation 

signal; 

an antenna for outputting the signal power-amplified by 
said power amplifier; 

a demodulator for demodulating the signal power- 
amplified by said power amplifier to output a demodu- 
lation signal; 

a band-outside-component detector for detecting a band- 
outside-component of said demodulation signal; 

a controller for outputting a control signal based upon the 
signal derived from said band -outside -component 
detector; 

an impedance matcher for matching an input impedance 
of said antenna with an impedance of said power 
amplifier by changing an impedance of said impedance 
matcher based upon said control signal; and 

a threshold value signal generator for generating a thresh- 
old value signal by calculating a power value of the 
signal derived from said power amplifier, 

wherein said controller compares a power output of the 
signal derived from said band -outside -component 
detector with a power value indicative of a predeter- 
mined threshold value signal, and outputs said control 
signal when the power value of the signal derived from 
said band-outside-component detector is larger than the 
power value indicative of said threshold value signal. 

13. An impedance matching circuit as claimed in claim 
12, wherein said threshold value generator outputs a thresh- 
old value signal representative of a power value proportional 
to the power value of the signal derived from said power 
amplifier. 

14. An impedance matching circuit in a transmitter unit, 
comprising: 

a modulator for modulating an input signal to output a 

modulation signal; 
a power amplifier for power-amplifying said modulation 

signal; 

an antenna for outputting the signal power-amplified by 
said power amplifier; 

a demodulator for demodulating the signal power- 
amplified by said power amplifier to output a demodu- 
lation signal; 

,a band-outside-component detector for detecting a band- 
outside -component of said demodulation signal; 

a controller for outputting a control signal based upon the 
signal derived from said band -outside -component 
detector; and 

an impedance matcher for matching an input impedance 
of said antenna with an impedance of said power 
amplifier by changing an impedance of said impedance 
matcher based upon said control signal, wherein said 
demodulator includes: 

a signal detector for detecting a signal power-amplified 

by said power amplifier; and 
a frequency mixer for frequency -mixing the signal 

from said signal detector with a local signal 

employed when said modulator modulates said input 

signal, 

wherein said signal detector comprises a directional cou- 
pling circuit, and 
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wherein said controller includes a peak hold circuit said 
peak hold circuit including: 

a first coil, one end of which is connected to said 
directional coupling circuit and the other end of 
which is connected to said antenna; 

a capacitor, one end of which is connected in parallel to 
the other end of said first coil; 

a second coil, one end of which is connected in series 
to said controller and the other end of which is 
connected in parallel to said capacitor; and 

a variable capacitance diode whose capacitance is 
varied by a voltage of said control signal by series- 
connecting an anode of said variable capacitance 
diode to said capacitor, and by connecting a cathode 
thereof to ground. 

15. An impedance matching method in a transmitter 
circuit, having a method for modulating an input signal by 
a modulating circuit, a method for power-amplifying the 
modulated signal by a power amplifying circuit, and a 
method for transmitting the power-amplified signal, com- 
prising steps of: 

demodulating said power-amplified signal; 
detecting a band-outside-component of the demodulated 
signal; 

outputting a control signal based upon the detected band- 
outside-component; and 

matching an input impedance of said antenna with an 
impedance of said power amplifying circuit by chang- 
ing an impedance based upon said control signal. 

16. A matching method as claimed in claim 15, wherein 
said demodulating step includes steps of: 

detecting said power-amplified signal; and 
frequency-mixing a local signal employed when said 
input signal is modulated with said detected power- 
amplified signal. 

17. A matching method of according to claim 15, wherein 
said signal power-amplified by said power amplifying cir- 
cuit comprises a forward signal of said modulated signal. 

18. An impedance matching method in a transmitter 
circuit, having a method for modulating an input signal by 
a modulating circuit, a method for power-amplifying the 
modulated signal by a power amplifying circuit and a 
method for transmitting the power-amplified signal com- 
prising steps of: 

demodulating said power-amplified signal; 
detecting a band-outside-component of the demodulated 
signal; 

outputting a control signal based upon the detected band- 
outside-component; and 
matching an input impedance of said antenna with an 
impedance of said power amplifying circuit by chang- 
ing an impedance based upon said control signal, 
wherein said matching step includes steps of: 

comparing a power value of said detected band- 
outside-component with a power value indicative of 
a predetermined threshold value signal; and 
outputting said control signal when the power value of 
said detected band-outside -component is larger than 
the power value indicative of said threshold value 
signal in said comparing step. 

19. An impedance matching method in a transmitter 
circuit, having a method for modulating an input signal by 
a modulating circuit, a method for power-amplifying the 
modulated signal by a power amplifying circuit, and a 
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method for transmitting the power-amplified signal, com- 
prising steps of: 

demodulating said power-amplified signal; 

detecting a band-outside -component of the demodulated 
signal; 

outputting a control signal based upon the detected band- 
outside -component; 

matching an input impedance of said antenna with an 
impedance of said power amplifying circuit by chang- 
ing an impedance based upon said control signal; 

generating a threshold value by calculating the power 
value of said power-amplified signal; 
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comparing the power value of said detected band -outside - 
component with the power value indicative of said 
threshold value signal; and 
outputting said control signal when the power value of 
said detected band-output-component is larger than the 
power value indicative of said threshold value signal. 
20. A matching method as claimed in claim 19, wherein 
in said threshold value signal generating step, a threshold 
value signal is produced which indicates a power value 
proportional to the power value of said power- amplified 
signal. 
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